Nature of Science (NOS) is a basic of understandings on how science concerns human lives and social development. If the nature of science is lost in science education and its implementation, the concept of science learning is failed in science education philosophy. Pre-service teachers are the initial vital factors to introduce and implement NOS for their future students. This study investigates understandings of nature of the science of pre-service science teachers from bachelor study in science education program. Participants were 121 preservice science teachers who enrolled in the second semester in the academic year 2017 from a university in the northeast of Thailand. Questionnaires via Google Forms were used for data collection. Descriptive statistics and qualitative data were provided. Data were analyzed and grouped by level of understandings of NOS. A correlation was also studied for testing different beliefs. The findings indicated that NOS needs to be embedded in the curriculum and instruction to achieve the goal of science education. Further discussion and exploration are required for the enhancement of NOS through the teacher preparation program.
INTRODUCTION
Science concerns our lives in such ways of working and living; also, plays an essential role in our society based on reliable knowledge and productive procedures. Even though, knowledge in the modern world moved with innovative technology and modern facilities. The primary and advance knowledge are decided to use science for proofing. The heart of science is not only methods but also driven by the nature of science to all. It helps students learn to think and do scientists work in their honor project. Scientific knowledge is constructed and emerged by various kinds of methods and explanations (Dagher & Erduran, 2016) . The process of science in emerging scientific knowledge has generated us to have productive elements, influence on technological and social movements (Kind, 2016) . The way of science learning, technology, and social development can be distributed by education. However, scientists are a member of society and work for social progress in a variety of explorations (Taber, 2017) . They have to hold the nature of science (NOS) as a key to be scientists. The nature of science is not a newly introduced concept that embeds the way of thinking for being good or excellent science students, educator, or scientist.
Science is necessary for curriculum and instructional practices as it considers methods and process of knowing and explaining natural phenomena. Observations in science employ empirical knowledge in nature, make inferences and interpret artifacts. It is characterized by its reliable explanatory and predictive powers which scientists used it systematically. The views and process of science through standard practicing is a part of society which makes a product of knowledge as well as technology. The product of science will be influenced by societal and cultural beliefs and also will reflect on social values as well as viewpoints to positive science. An inquiry is a significant tool for scientists to produce scientific knowledge. It is also a crucial tool for the science classroom because it makes students learn science through reliable methods and process of science (Fitriani et al., 2016; Parmin et al., 2016) . Moreover, it leads students to have knowledge and understanding in science upon a requirement of personal decision making, participation in cultures, and scientific attitudes (Widowati et al., 2017) . They can predict, observe, describe, explain, discuss natural phenomena, and evaluate the quality of information by its source. These skills are beneficial to generate knowledge to enhance suitable attributes in all sectors of the community and social responsibility (Chowdhury, 2018) .
As we know, science is an essential subject and a process of working in modern life. Science teaching needs to comprehend how science thinks and works in our society (Widowati et al., 2017) . Science not only demands answers but also questions and process in correcting items. The aims of science education help students understand the nature of science and are essential for all citizens to know. Furthermore, McComas & Olson (1998) explained science as an attempt to explore and explain the natural phenomena surrounding students. Scientific knowledge has a tentative character as it tends to be changed if there are new pieces of evidence. Scientific knowledge relies heavily upon, but not entirely, observation, experimental evidence, rational arguments, and skepticism. Science is flexible yet cannot be generalized as each science learning encounters different issues emerging from the surroundings.
The scientific community and school science accept NOS to grow the scientific mindset (Nuangchalerm, 2010) . Other than that, NOS helps future science teachers understand about what science should be and communicate science to their future students (Sinatra & Hofer, 2016) . Teacher preparation program is one of the ways to improve pre-service science teachers' understanding of NOS. The program needs to help pre-service teachers retain appropriate conceptions of nature of science, increase their confidence and improve their abilities to effectively deliver science instruction to their school practicum and future by taking into account the teaching skills (Bell et al., 2016; Özer et al., 2019; Demirdöğen, 2016; Ertmer & Ottenbreit-Leftwich, 2010; Rofe et al., 2016) . The program is not only focused on content knowledge but also pedagogical decisions. Moreover, the reinforcement of their understanding of the nature of science during the program could reveal what they should know and practice as both educators and scientists (Fakhriyah et al., 2017; Saefullah et al., 2017; Setiawan et al., 2017; Hanuscin, 2013; Nuangchalerm & El Islami, 2018) .
This study investigated the pre-service science teachers' understanding of NOS. Three years of research explained how they perceive the nature of science before school practicum. It also referred to further curriculum and instructional practices which they used in the science classroom. The findings are discussed to promote NOS in their beliefs and instructional practices.
METHODS
This study investigated pre-service teachers' understandings of NOS in science education program. Reliable procedures and methods for this research are provided here.
There were 121 bachelor education in general science program, in the even semester of 2017 (January to April), Faculty of Education, from a university in the Northern Region of Thailand. The purposive selection was employed for picking the participants. They should achieve a grade average higher than 3.00 as the recommendation of the Teacher Council of Thailand to be good teachers in the future school. The general demographics of the participants are shown in Table 1 . The participants provided their understandings of NOS throughout the questionnaires. The data sources included a different year of study, but the questionnaires consisted of the same items and purposes. The questionnaires adopted the Likert 4 scaling (Highly agree (HA), Agree (A), Disagree (DA), and Highly disagree (HDA)) with an open-ended question used as the research tools. There were 25 questions relevant to the understanding of NOS. The items were adapted from various research studies focusing on the definitions of well-known science educators and related organizations, i.e., Bartos & Lederman (2014) , Erduran & Dagher (2014) , Demirdöğen et al. (2016) , Allchin (2013) , and Akerson et al. (2019) . The questionnaires were provided in Google Forms for convenience implication (Bha-lerao, 2015) . Pre-service teachers in different years of study were asked to reflect upon their perception and understandings. The participants' responses to the questionnaires were studied in their understandings of NOS. The responses were placed into the percentage of Highly agree (HA), Agree (A), Disagree (DA), and Highly disagree (HDA) in each item. The data were analyzed and grouped by level of NOS understandings. The correlation was also studied for testing the different perceptions.
RESULTS AND DISCUSSION
The participants showed their understandings of NOS in various perceptions which are presented in Table 2 . They highly agreed (HA) with item which truly shows their understandings of NOS such as (a) scientific knowledge can be changed, if additional evidence can explain much more than that prior knowledge; (b) scientific knowledge is reliable when evidence is enough; (c) scientists will repeat their experiments to reduce some mistakes; (d) scientists aware and ignore bias appear in the process of interpretation; (e) scientists must publish what they explore to public society; (f) Science and technology influence society movements, and society influences the development of science and technology.
They agreed (A) with item indicating their understandings of NOS, they are: (a) we use the process of science for making a consideration of which picture in the gallery is the best; (b) science can describe concrete knowledge, natural phenomena, and other surroundings; (c) natural phenomena often show understandable, the same pattern; (d) there are some phenomena which we cannot be investigated by scientific methods; (e) scientists try to explain and predict phenomena accurately even though what they all explain is indescribable; (f) scientists use their knowledge to describe and predict phenomena based on evidence; (g) science cannot explain the world and all about the world, but it can predict what will happen with the world; (h) personal opinions emerged from diversity of demographic, sex, beliefs, or previous experiences which do not influence scientific works; (i) scientists explore their knowledge through the same methods and explicit procedures; and (j) science and technology are the same things.
They disagreed (DA) with item which does not reflect their understandings of NOS such as (a) we use process of science for making a consi-
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Scientists will repeat their experiments to reduce some mistakes 86 (74.14%) 28 (24.14%) 2 (1.72%) 0 (0.00%)
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Scientists aware and ignore bias that will appear in the process of interpretation (f) the needs of society and community culture are not related; (g) scientist works in lonely under setting laboratory if many scientists may be difficult to conclude; (h) scientists are social partners, on behalf of expertise who understand and criticize on phenomena even though no more shows opinions and feelings; (i) scientists do research by taking responsibility to benefits than those moral and ethics; (j) scientists work in their laboratory even though social needs do not influence scientists. Moreover, they highly disagreed (HDA) over 30% to item that totally unrelated to their understandings of NOS, they are (a) scientists deny imagination and creative thinking to explore new knowledge; and (b) scientific knowledge or explorations are products of scientists, needs of society and community culture are not related.
To the extent, the researchers employed the Pearson correlation testing to find out the relationship between HA, A, DA, and HDA. The results revealed that agreements correlated in positive and negative as shown in Table 3 . Table 3 showes that the degree of agreements of pre-service teachers in understandings NOS had a positive correlation between highly agree (HA) and disagree (DA); disagree (DA) and highly disagree (HDA) at .01 level of statistical significance. Despite the correlated information, a negative correlation was found between highly agree (HA) and highly disagree (HDA); agree (A) and disagree (DA); agree (A) and highly disagree (HDA). The findings indicated that the degree of agreements is very interested in the confusion or misunderstandings of NOS. The pre-service teachers' understanding of NOS seems to be varied.
Pre-service teachers showed their understandings of NOS in the way they perceived. They argued that NOS is the combination of worldview, the process of knowledge construction whose product and process influence social values. Moreover, they comprehended that NOS refers to the epistemology and sociology of science, science as a way of knowing, values and beliefs inherent to scientific knowledge through the process of knowledge development (Sinatra & Hofer, 2016) . The participants comprehended that science could describe concrete knowledge, natural phenomena, and other surroundings. In other words, it pointed that they have had positive attitudes towards science and more specifically, their knowledge of science teaching and learning (Erduran & Dagher, 2014; Bell et al., 2016; Abd-El-Khalick & Akerson, 2009 ). Moreover, they mostly agreed on the aspect required during the process of science beneficial for science classrooms. Furthermore, they disagreed (DA) that the needs of society and community culture are not related. It may result from the global cooperation in the new era which no one denies community or process and product of sciences.
The ways to promote understandings of NOS should specifically focus on the NOS content which allows pre-service science teachers to participate in hands-on NOS activities, prepare an introductory NOS readings, employ multiple forms of reflection, expose the NOS content, use the presentation of NOS content, practice in evaluating the NOS data, analyse science standards in terms of NOS content, and enhance NOS instructional experiences (Adibelli-Sahin & Deniz, 2017) . Accordingly, the understanding of NOS in the teacher preparation program must invite questioning, thinking, discussing, and reflecting by various methods of instruction. Herman et al. (2017) found that several factors were associated with the extent to the implementation of NOS instruction and that teachers need to use multiple forms of instruction since scientific knowledge is subjective and dynamic (Cansiz et al., 2017) . Besides, Jain et al. (2018) , on their review of general understanding of NOS, indicated that pre-service teachers who have never undergone explicit learning of NOS had a naïve understanding. We cannot reject science as a dynamic knowledge. However, if science teachers concentrate on more subjects, the NOS will be low implemented. Now, technological pedagogical content and knowledge or TPACK are necessary for preservice teachers since it prepares them to bridge the gap between subject matters, pedagogy, and technology to their students.
CONCLUSION
In conclusion, the pre-service teachers had indicated their understandings of NOS to meet the goal of science education in Thailand. Most of them have agreed on the right statements about NOS yet further reinforcement is in the air particularly to integrate the NOS in curriculum and instructional practices.
